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M. Glaser is an independene
nnagement consultane with offices in
San Matce, Calitornia. Prior to ostab-
lishing his own consulting practice,
he was a principal of McKinsey &
Company, Inc., an international
management consulting firm, and was
in charge of the organization’s Menlo
Park satclite office. Prior vo joining
McKiasey i1 1961, be served asa
product plannier and product manage:
at Ampex Corporation and as a staff’
member ac Sandia Corporation.

In recent years, much of Mr.
Glaser’s ateention has been devoted to
management problems in technology-
bascd companics with particular focus
on product/macket strategics in the
data processing and communications
industrics and in the management of
Jarge-scale computer/communications
development projects.
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In my remarks this morning, | want to

posc some tough questions and ask you to P
think about them during the coming :
weck—a week in which you will have a !
unique opportunity to learn of new devel- -
opments, sce new products and servics, te
and swap war storics with your colleagucs. i
These questions, and others like them, are s
being raised by certain thoughtful people
in our industry who are beginning to ask :

that we take stock of what we have accom-
plishcd and where we are going. This kind :
of critical sclf-cxamination is healthy— i
and overdue,

Because they’re tough questions, |
don’t expect that we can come up with
rcady answers for them. But because
they're important questions, they ought to
be discusscd at mectings like this which
bring together some of the best minds in
the industry.

Much of what I have to say is dirccted
to the management of those companics,
governmental agencics and institutions
that use computers; and to the carcer
managers, analysts, programiners, and
technical support personncl who camn their
living by applying the tools of our trade.
Hopcefully, these remarks will also have
mceaning to thosc of you who design
products and provide scrvices for others.

So much for the preamble— ,

Things arc happening in computing: |
technology continues to advance at a rapid -
rate; our appetite for morc advanced, more
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imaginative, and more pervasive applica-
tions sccms insatiable. Growth is cvery- !
where—in the numbcer of machines :
installed, in the range of their sizc and !
power, and in the sophistication of those ‘
who usc and depend on them. And very -
large sums of moncy arc being spent— :
ncarly $30 billion this year (approximatcly |
S1so for cvery man, woman and child in :
the U.S.). :

We are, in short, doing 2 land-office ;
business. i

Yet, 'm uncasy about certain aspects i
of our success—specifically, thosc thac i
have to do with the quality and quantit '
of profcssionals who practice the somewhat |
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arcane arts of information processing.

For most of our brief history we have
been machine-oriented. To be less kind,
we have been machine-mesmerized. As a
result, we have scarecly recognized—and
certainly have not adequatcly deale with—
the face that we have become a people-
intensive industry.

Salary costs today are nearly so per-
cent of the total in a typical data process-
ing budget and they continue to increase,
both in absolute amount and, more im-
portantly, as a percentage of total budgets.!
At the same time, hardware costs, which
now arc approximatcly 40 percent of a
typical budget, continue to decreascas a
perecatage of total budgets because of
continucd developments in clectronics
fabrication and in storage techniques.

Yet in spite of our acknowledged
technological progress, it now takes mere
—not lcss—skill to design a systein, to get
it on the air, and to kecp it running
smoothly.

New technical specialtics are cmerging
at a rate threatening the ability of our
cducational institutions (and cur vendors
to train those who would understand an
apply them. And the skills needed to
nianage this cauldron of increasing com-
plexity continue to clude all but Lﬁc most
agilc of mind, strong of will, flect of foot,
and fat of budget.

Now, more than cver before, ous
ability to undertake more ambitious proj-
ccts and to thereby solve more complex
problems is limited by our ability to muster
an adequate force of skilled manpower.

We find oussclves in the following
position:

1. ‘There are a distressingly large number
of poorly qualitied people ac all levcls,
particularly in uscr development organi-
zations.

2. Those who arc now compctent are
becoming less so every day as technologi-
cal developments continuc at an over-
whelming rate.

3. Long-tcrm carcer prospects for data
processing peopic i most uscr organiza-
tions are not sufficicntty promising to

|

sat kPR ) war

attrace the talented young menand women
who could add to and strengthen our
supply of available professional inanpower.
4. Our universitics are turning out far too
few computer-oricnted problem olvers.

5. "We are having a painfully difficult time
schieving the level of professional maturity
that would help stimulate and reward the
continued selferencwal of individual
competence.

We are, it would scem, plunging
headlong into an energy crisis of our own.
We are building and i, - “g powerful
machinery for which we i - ady have an
inadequate supply of its 1 v« important
fuel clement—the talents «. our people—
and we are doing far too little to maintain
and replenish that supply.

I'd now like to discuss in more detail
cach of these five points. First, the matter
of competence in the development of new
applications.

One of the most tespected men in the
industry, Professor Dr. Edsger W. Dijkstra,
who later this week will be presented with
the arrs Harry Goode Memorial Award,
sugaested in his Turing Lecture? at the
1972 Aunnual Conference of the Association
for Computing Machincry that “perhaps
the programmers of the past decade have
not done so good a job as they should
have done. docicty is getting dissatisfied
with the perfosmance of programmers and
of their products.” He gocs on to point
out that we cannot expect socicty to acccpt
“the same clumsy and expensive (software
development) process” that wenow follow.

Another critic, Gerald H. Larsen,
made the obscrvation in a recent Data-
mation article that: “If o percent of the
people involved in systems and software
in the United States suddenly fost their

jobs, not a single project would be de-

layed.”s He further stated: “The Com-
puter industry has mushroomed like an
atomic cloud, carrying with it . . . a large
number of fundamentally incompetent
individuals (who), untrammeled by their
lack of capability, have remained in our
industry and have been promoted into
some rather remarkable job descriptions.”
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Larsen also noted that many people credit
the software industry with “the virtues of
an almost complete lack of discrimination.”
Eut he added: *“More correctly, not onl
do we provide equal opportunity rcgarl-
less of race, creed, color or sex; we also
provide it regardless of ability.”

These are harsh words and [ am confi-
dent that Larsen’s §0 percent figure was
not intended to apply to a ramﬁam opu-
lation of software designers. Nonctﬁclcss,
his indictment is severe.

still another cry for sclt-examination
was made by Dr. Harlan Mills in a bril-
lant essay titled **On the Structurc of a
Computing Profession.”™* Mills lamented
that:

“Computer systems are dangerously
out of control in scveral dimensions today.
They are out of control with respect to
social integrity, with respect to fiscal
integrity, and with respect to cost and
productivity . . . (A)n honest and indus-
trious lack of competence has produced a
staggering ovarkill it cost and ¢ffort in
programming . . . For an industry dealing
with laboratory curiositics and using a
barely noticeable fraction of the nation’s
resources, that may be a tolerable expense
for rescarch and progress. But the com-
puter industry is now cleventh in size in
the country, and will be third in size by
1980. If that growth were an honest reflec-
tion of cfficicntly gencerated services for
the country, it would be an achievement
of great pride. But a significant fraction of
that growth represents a form of bumbling
blackmail of a nation and its institutions
which are struggling to cope with new
demands and complexitics in today’s
changing world.”

Should we dismiss such comments as
the nailings of latter-day Cassandras? |
think it would be unwise to do so. In-
stead, we should listen carefully. Our
industry as a wholc must, in conscience,
suffer some pangs over its inability to
design and build cfficient and reliable
software.

But cven if you fecl that I, or the
critics 1 quoted, have overstated the lack

of current competen., consider my sec-
ond point~—that our technology continues
to develop at a rate that defies our ability
to keep up with it and that, asa resule,
those who arc now competent will incvi-
tably become Iuss so. This phenomenon—
known as technological obsolescence—is
endemic among our ranks. We are becom-
ing, to bend an old Pennsylvania Dutch
phrase, too fast old, too soou dumb.

Consider the implications of techno-
logiical obsolescence }or thosc of you who
have chosen a carcer in data processing—
whether as a programmer or analyst or as
onc who manages people with thosc skills.
I suggest you b. gin with the Paul Princi-
ple, articulated by Paul Armer of the
Center for Advanced Study in the Behav-
joral Sciences.s According to the Pavl
Principle: “Individuals often become in-
competent over time at a level at which
they once performed well, because they
become ‘uneducated’ (technologically
obsoletc) for that level.”

Armer points out that, without con-
tinuing cducation, the professional may
become obsolete long before retirement
and that this is not only a problem for the
individual, but also for his organization.¢
And I would add, for those whom his
organization serves: customcrs, stock-
holders, and the gencral public.

To take Armer’s conclusion cven one
step further: as the computer becomes
more and more vital to the very function-
ing of our cconomic system, technological
obsolescence of computer professionals
becomes a national problem.

Yet how much do we spend to main-
tain and enhance the skills of our people
so as not to squander our most precious
resource? A recent survey! indicates that
the typical 1974 o budget includes sub-
stantially lcss than 1 percent for the out-of-
pocket costs of training, conferences, and
related activities, In dollar tcrms, this is an
investment of approximately $700 per
professional per year. Perhaps thatisan -
appropriate, even fgcnetous, amount to
invest. But even if the amount is appropri-
atc, our training oftcn is wasteful and
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shortsighted because it is concentrated on
more and more specialized subject matter
with correspondingly shorter and shorter
half-lives for those who are trained.

My third point was that the long-term
carcer prospects for data processing people
i most user organizations are not sutfi-
ciently promising to attrace the talented
younyg men and women who could add to
and strengthen our supply of professional
Manpower.

Talented people arc attracted to a
profussion because (1) they think the work
would be challenging and interesting (or
just plain fun), and (2) because they look
torward to a rewarding carcer,

For most of us, the computing pro-
fession meets the first test. We enjoy
working with computers.

But docs it meet the sccond criteria of
a rewarding carcer? 1, for one, have mis-
givings. Supposc, for example, you aspire
to be a pp Manager in a user organization
sume day (after you become obsolete)
because you then wouldn't need to rely as
Leavily on your tcchnical skills.

Whatever your reasons, it is presum-
ably better to be the pp Manager than to
report to hins. Perhaps so, but it’s no guar-
antee of cither fame or fortune. According
to data compiked by the Amcerican Man-
agement Association, the top pp exceutive
is the nexe to the lowest paid 1_.anager at
that level in the average company, sur-
passing only the top transportation execu-
tive.?

That's a shattering statistic. There was
a time, not too long ago, when many of
us fele that a pP carcer within a user orga-
nization provided an excellent opportunity
for a shot at 2 top management job. We
had visions of the top vr exccutive report-
ing directly to the President of the company.

We're sadder but wiser now. We
know trom cxpericnce that this is rarcly
the case. In most mature organizations, the
P department has ceased being passed
back and forth between administration,
finance, and operations—in the carl days,
because cveryone wanted to control it, but
later because no one wanted to be blamed

. .-
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for it. And when it finally comes to rest,

it typically docs not report to the President
(nor do I think it shou;d, except in unustial
circumstances),

I've been troubled for some time by
whi t I believe is a lack of political clout
among br Managers, particularly among
those whose outlook is perceived to be—
and often is—too narrow. Perhaps this is
so because they have necessarily had to
focus their energics on managing a difficult
and challenging technical spcciaF . Per-
haps they have had little time to develop
the kind of broad gencral management
skills thae would qualify them as candi-
datcs for exccutive positions.

For whatever rcason, pr Managers
scldom are given the opportunity to pac-
ticipate personally in the tough decisions
that develop and temper the skills of other
exccutives. As a result, they arc likely to
rctain theix image as narrow specialists
unless they make a concerted personal
cffort to redircct their carcers—admittedly
a tough assignment for anyonc, and par-
ticularly so tor the unfortunate soul who
has been categorized—however unfairly—
as an obsolete manager with no clout.

If you have not yct read “Plight of the
tor Manager,”'® an article written by Pro-
fessor Ricﬁ‘:-d L. Nolan of the Harvard
Busincs: School, I strongly recommend
that you do so. My recommendation ap-
plics equally to those of you who are
Managers of pr Managers, to those of you
who are now pp Managers, and to those of
you who would like someday to be pp
Managers. Nolan's thoughtful and percep-
tive article recognizes that the pp Manager
has a tough job indecd and that he often is
ascapegoat because of his own inadequacies
and those of the people to whom he reports.

I would not argue that people should
abandon their data processing carcers to
“get ahead.” On the contrary, we must
find ways to upgrade and broaden the
skills of indiviéuals so as to improve theit
ability to produce consistently superior
results. In so doing, we also would mate-
rially improve their abilicy to gain wie
recognition they so earnestly seck.

e ot meomem e
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Point number four: our universitics
are turning out far too few computer-
aricuted problem solvers. The quality and
quantity of computing science education
in this country and around the world has
developed strongly in a very few years.
But js it reasonable to expect graduates of
most existing programs to be the hard-
headed pragmatists needed to apply our
technology ? I chink not.

Harlan Mills, whom I quoted carlier,
urges us to take a lesson from the com-
monly used phrase “the Practice of Medi-
cine.” He suggests we start by recognizing
that medical schools teach various aspects
of this practice, such as surgery and radi-
ology, while other schools teach mac. o
such as biology, zoology, and chemistry
which, although of decp interest to medi-
cine, donot acfz’drcss the practice of medicine
dircctly. Mills argucs that Computer Sci-
cnce docs not address the practice of com-
puting; that good programmers are and
will continue to be the products of practical
rather than university education.

What we desperately need are profes-
sional problem solvers, trained to practice
computing—the kind of proolem solvers
who fully understand the burdens of the
innovator who, as you no doubt are well
awarc, has as his encaics all those who

rospered under the old regime, and as
ﬁtkcwarm supporters 2l those who migiit
prosper under the new.

Unless, and until, we develop asignifi-
cant capability to produce pragmatic
problem solvers, we shall continue to turn
out individuals for whom the “agent of
change” role is distasteful and frustrating.

+his brings mc to my fifth point: We
arc having a painfully difhicult time achicv-
ing the level of professional maturity that
would stimulate and reward the continucd
sclt-renewal of individual competence.

In my view, this is because we spend
more time talking about profussionalism
in this indusery than we Jo acting like truc
professionials.

Many of you belong to once or mor.
professional socictics. Presumably, you
think ot yoursclf as a profcssional man or

TG W gy
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woman. But do you act as a professional so
as to merit not only the appellation bue
also the respect that goes with it? And do
they—the public, your boss, your co=
workers, your customers— think of you as
a professional and treat you accordingly?

Let's step back sor 2 moment and cons
sider just what it is that distinguishes the
professional. A professional is one who
contributes to the advancement of the arts
th-- e or she practices . . . one who is

n by a desire for excellence.. ., . one
W uo welcomes opportunitics to improve
t:.c way things are donc and who secks out
those opportunitics . . . one who accepts
theresponsibility to advance the knowﬁdgc
and skills of his fellow men and who is
willing to make the personal sacrifices that
go with it,

Professionals hielp people. They do not
worship things. Yct it scems to me that
far too many computer people arc undt ly
impressed with their machines. They're
very much hke hi-fi fans or auto enthusi-
asts. And the more zcalous of them act as
though usc of the computer were inevitably
good; whereas it often can be question-
able, or even precarious.

Our profcession is peculiar in some
respects. Like many others, it has developed
in an empirical way. But it has been un-
like engincering, which started long ago
by trying to solve human problems si.ch
as making fire, preparing the carth for
planting, and later building roads, bridges,
ships and machincs. It is also unlikc m :di-
cine, which staried by trying to cure
hwrn sickness, and struggled through
magic, alchemy, cmpiricism, and experi-
ment, atd on to scictee.

Professions gencrally travel along road
to maturity. In rloing so, they slowly un-
ravel that knoweedge of natuse and their
cnvironments on which their maturity
depends.

By contrast, the profession of infor-
mation processing developed rapidly —it
can be considered, at most, three decadcs
old. Its motivations have rested largely on
finding uscs for novel, powerful, and
versatile types of machines. This reverse
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approach has permitted us little time to
develop professional maturity.,

OQur profession diilers, o, from engi-
neering and medicine in that we provide -
tools for others to use. ‘This confronts us
with a problem of communication. Unless
we know the user’s problem, can speak
preciscly about the abilitics and limitations
of computers, and can intelligently relate
the two, unrealistic expectations may be
aroused and wastetulness may occur.
Furthermore, our inability to communi-
cate ctfectively dooms us to continued
frustration in accomplishing our profus-
sional and personal objectives.,

IProfessional maturity requires that we
start with people and their problems much
as engineers and physicians do. We must
view computers as tools which can some-
vimes help them and sometimes not—bue
always with the idea of helping people and
not, per se, advancing the usc of computers.

Maturity in a profession requires that
the good it doces be obvious. Here we have
a very difficule challenge. Data processing
cquipment worth approximatc}; 9.5 bil~
lion dollars was shipped by U.S. manufac-
turers last year, But this does not give us a
weasure of the good accomplished with
it, especially in managerial ficlds To the
extent that we can, we should evaluate
benefits and willingly agree to critical
auditing of results. For the glhmour wilt
wear off of computers, as it has donc with
clectronics, and then our profession will
stand naked before the world, except as it
can be clothed with demonstrable utility.

A recently retired senior engincering
exccw ve af one of the laegese electrical

‘equipment manufacturers in the United

States wrote to me as follows: “I'spon-
sored the introduction of a large produc-
tion and inventory control system in (one
of our biggest plants). It operates success-
fully. But as I think about it, I cannot for
the lifc of me say precisely how much
better off we are than with the old methods,
and whether it has been worth its cost. Too
many intangibles enter production plan-~
ning. [ gucss we were progressive because
‘everybody is doing it.” But Idon’t know.”

The man who wrotc this letter has a
long and distinguished record of technical
achievement. He has been a strong pro-
ponent of the aggressive and insaginative
use of information processing. 1le knows
the rewards, and hazards, of the innovator.
And his uncasiness should give us pausc.

As 1 perecive the professional inno-
vator, both maturicy and humility are
uscful traits—particularly when unleashing
powerful tools on a world that has little
understanding of their limitations.

Unfortunately, ncither matugity nor
humility have been hallmarks of our trade.
Nor perhaps would we be where we arc if
they had been. It took courage—cven
brashness—to create a major industry from
scratch in only thirty years. But we are
upstarts, and we often cause feclings of
apprehension and even resentment. And
that's unhcalthy.

We are not, to use the words of the
Good Book, “advancing in wisdom and
age and grace before God and men.™ |
believe we badly need a dash or two of
wisdom, and that we certainly could usc 4
gencrous helping of grace.

Allow me to detine “grace” in this
context to mcean the abilit}r to practice our
profession i such a way that our uscrs
(including the public) view us as having
been helpful and, as a resule, render to us
the kind of healthy respect shown for other
professionals who, like oursclves, practice
arts that, while also somewhat arcane, arc
uscul to people.

But it is one thing to throw down the
gauntlet. I is another to pick it up.

Isincerely believe that the issues which
I have outlined are both real and pressing
and that we all have a stake in resolving
them—and in doing so quickly because
they will not g away.

Whataver the solutions may be, they
must flow from all of us—from leaders of
our industry, from those who aspire to be
labeled computer professionals, from con-
cerned nser-management, and certainly
from those socictics and professional groups
;.ll:ln‘ti‘spcak for a significant portion of our
e
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As the leading such professional group
in the United States, the American Feder-
ation of Information Processing Socictics
is attempting in several important arcas to
seeve the computing ficld and to provide,
we hope, a few of the solutions. Arts, as
many of you know, represents thirteen
professional socictics engaged in the infor-
mation processing scicnces and their appli-
cations,

Perhaps most relevant are our eftorts
to broaden our outlook. We also have
launchied programs pointed toward jim-
proving the quality of systems dosign and
sharpening our understanding of profis-
sionalism.

Let me sketch cach of these areas for
you bricfly. Lam sure that many of you
are aware that the Data Processing Man-
agement Association has applied for
membership in ars, their application
subject only to ratification by their Inter-
national Board of Dircctors at its mecting
nexe month. We view this as most signiti-
cant and look forward to a favorable vote
on their application by the Akrs Board of
Dircctors dkmt would inaugurate theie
participation in our future activitics. Morc-
over, their membership in Anps should
help our profession speak with a more
unitied voice,

Our ctforts to improve the quality of
systems design began with concideration of
the possibility of certifying SYysteins —
especially those that affect public safety
and welfare. We soon came to the cone
clusion that not only is it impossible at
present to define necessary standards for
systems cer”fication but it is extremcly
difficult to specify preferred practices. Asa
result, we have focused our attention on
questions that should be asked by an
manager as he attempts to decide whether
or not his systems are well designed and
will perform in the desired way. As the
first product of this cffort, our Systems
Improvement Commiteee will soon com-
plete 2 manual covering privacy and
sccurity.

In the arca of profissionalism, our
cfforts have centered on detining what con-

stitutes a computer or data procussing
“professional.” Our initial conclusions
were two-fold—one, that staudard job
descriptors are essential to anyone who in-
tends to assess performance; and sccondly,
that professionalism implics somcthing
more than performance per se—at a mini-
mum, it smust represent a wedding of
attitude and cthics along with the search
for technological excellence.

To carry on this work, arirs has estal-
lished a l’r;zssimml Standards and Prac-
tices Committee which has taken as one of
its first tasks the devclopment of compre-
hensive job descriptors for computer
programmcrs, and an investigation of their
relevance to training and possible certifi-
cation,

A report on the committee’s work on
programmer job descriptions has now been
completed. We believe it will help provide
contintity among job levels, both withiy
2 given organization and among a varicty
of organizations, and may lcad to an cu-
hanced understanding of professional
competence and pvr(%rmance.

Both the report on progeanner job
descriptions and the manual on privac
and sccurity will be published shortly y
Artes Press. OQur objective is to disseminate
the results of our projects as widely as pos-
sible throughout the private sector anfo
also throughout the various Jevels of
government,

In connection with the fatter, Anps is
setiously considering taking a more active
role in bringing together the professional
socictics of Arps and the various clements
of govermment interested in computing
activitics. We hope to establish a program
thae will (1) assist the Federal Government
by supplying technical advice and assist-
ance, when requested, on computer-related
issucs, (2 improve conmunications be-
tween industry, academic institutions and
federal agencics concerning rescarch and
development in computer science and -
engincering and, (3) supply inforination to
the arirs Constituent Socictics about fed-
cralactivitics and policies affcting our fickd,

Such commitments and cforts on the
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part of Artrs and its Constituent Socictics
are intended to provide partial solutions to
the problems §Huave cited. But cach of us—
individually and collectively —-has a per-
sonal respomsibility for shaping computing
and information processing as a vital
national resouree. We cannot abdicate that
responsibility by paying dues to a profes-
sional socicty (or two) and then remaining
silent.

I firmly believe that the wisdom we
s0 badiy need will come more readily to
all of us i we think hard about what we
are doing—and why! And respect will
comne more readily if we can Jmmnstmtc
our ability to duliver solid, workable solu~
tions to immnortant and real problems, par-
ticularly (to introduce a crass note), if we
do so on time and within budget.

I'm bullish about computing and
about the computer induscry. But it is
time for introspection—as unscteling as i
may be.

Introspection can be rewarding, and
we desperatdly need it so that wisdom
and grace in the computer industry can
keep up with its age.
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Fie American Federation of information
Procosing Socicues, with natioual head-
qisaceers in Montvale, New Jersey, is a
tederation of thirteen professional socicties
wvolved i nformation processing tech-
nology and its application. As such, the
tederation acts on behalf of the more than
130,000 wxembers of its Constituent Socie-
tics on mattets of broad importanee to the
advancement of computer seience and data
procesing as a responsible profession.

The Federation is dedicated to non-
nrotit scientific and cducational purposes.
fts primary objectives include the under-
taking of joint activitics on behalt of its
Constituent Socictics, the promotion of
cooperation and information exchange
amony various professional and govern-
mental groups, participation in nonprofit
international organizations concerned with
mformation processing, the underaaking
of rescarch and developmeng activities,
divseminadion of roliable information on
mlormation processing to the general
public, and provision of services to its
Constiteent Socictics,

As part of its activitics, AFIPS spONSOrs
the annaal National Computer Conference
plus additional conterences, seminars and
SYmposia.

Constitucnt Socicties

Amcrican Institute of Acronautics and
Astronautics

American Instituee of Certified Public
Accountants

American Society tor lnformation Scicnee

American Statistical Association

Association for Computational Linguistics

Association for Computing Machinery

Association for Educational Data Systems

IEEE Computer Sucicty

lusteument Socicty of America

Socicty for Computer Simulation

Socicty for Industrial and Applicd
Mathematics

Socicty for Information Display

Special Librarics Association
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